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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] As described above, the formation method of the 
conventional Cu embedding wiring had the problem that originated in the CuO layer formed in the front 
face of Cu embedding wiring from after formation of Cu embedding wiring before membrane formation 
of the P-SiN film for Cu surface protections, and a poor blister occurred after the time of membrane 
formation of a consecutive P-SiN film, or membrane formation. 

[0012] It was made that this invention should solve the above-mentioned trouble, and aims at offering 
the manufacture method of the semiconductor device which can prevent generating with a poor blister 
after [ which formed the insulator layer containing silicon on the metal wiring which makes Cu a 
principal component ] forming membranes at the time. 



[Translation done.] 
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PRIOR ART 



[Description of the Prior Art] Conventionally, on the occasion of manufacture of a semiconductor 
device, the metal wiring which makes Cu a principal component may be embedded at the insulator layer 
formed on the semiconductor wafer. 

[0003] Drawing 2 (a) or (c) shows the wafer cross section in a part of formation process of the 
conventional Cu embedding wiring. 

[0004] First, it is Si02 of a TEOS system as a protective layer of the element as shown in drawin g 2 (a), 
after forming basic elements (not shown), such as a transistor, and diode, capacity, on Si substrate (not 
shown). It is the above Si02 about the contact hole (not shown) for securing a flow with an element, 
after forming a film 1 1 and carrying out flattening of this by the CMP method. It forms in a film 1 1 . 
[0005] Next, it corresponds to the pattern of the embedding wiring which it is going to form, and is the 
above Si02. Patterning of the film 1 1 is carried out and the wiring slot 12 is formed. Next, after forming 
Cu for embedding wiring on the whole surface by the spatter, by carrying out melt (melting) of this and 
carrying out polish removal of the Cu film of an excessive part by the CMP method succeedingly, Cu is 
made to remain only in desired wiring Mizouchi, and Cu embedding wiring 13 is formed. 
[0006] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the art before [ which embeds 
and forms P-SiN as a Cu surface-protection film on the occasion of formation of wiring ] being formed 
with the metal which is applied to the manufacture method of a semiconductor device, especially makes 
Cu a principal component. 
[0002] 

[Description of the Prior Art] Conventionally, on the occasion of manufacture of a semiconductor 
device, the metal wiring which makes Cu a principal component may be embedded at the insulator layer 
formed on the semiconductor wafer. 

[0003] Drawing 2 (a) or (c) shows the wafer cross section in a part of formation process of the 
conventional Cu embedding wiring. 

[0004] First, it is Si02 of a TEOS system as a protective layer of the element as shown in drawing 2 (a), 
after forming basic elements (not shown), such as a transistor, and diode, capacity, on Si substrate (not 
shown). It is the above Si02 about the contact hole (not shown) for securing a flow with an element, 
after forming a film 1 1 and carrying out flattening of this by the CMP method. It forms in a film 1 1 . 
[0005] Next, it corresponds to the pattern of the embedding wiring which it is going to form, and is the 
above Si02. Patterning of the film 1 1 is carried out and the wiring slot 12 is formed. Next, after forming 
Cu for embedding wiring on the whole surface by the spatter, by carrying out melt (melting) of this and 
carrying out polish removal of the Cu film of an excessive part by the CMP method succeedingly, Cu is 
made to remain only in desired wiring Mizouchi, and Cu embedding wiring 13 is formed. 
[0006] Next, 02 of consecutiveness As it is shown in drawing 2 (c) as a Cu surface-protection film (and 
Cu diffusion prevention film) for preventing that the front face of the aforementioned Cu embedding 
wiring 13 oxidizes by the strong oxidizing atmosphere in a plasma process, the P-SiN film 15 is formed 
on the whole surface by the P-CVD (plasma vapor growth) method. 

[0007] Although oxidization of the front face of Cu embedding wiring 13 advances by the weak 
oxidizing atmosphere in the after treatment of CMP, or air exposure from after formation of the 
aforementioned Cu embedding wiring 13 before membrane formation of the P-SiN film 1 5 and it is 
unstable the extent in fact, when extreme, as shown in drawing 2 (b), the CuO layer 14 will be formed in 
the front face of Cu embedding wiring. 

[0008] However, this CuO layer 14 is an unstable oxidizing zone, and to Cu genuineness side (Cu 
embedding wiring 13) of a ground, its adhesion is bad and it tends to exfoliate easily by impression of 
heat. 

[0009] If such a CuO layer 14 exists, it will be influenced by the heat (about 400 degrees C) in the 
membrane formation process of the P-SiN film 15 after Cu embedding wiring formation, and the stress 
of the P-SiN film itself, and as shown in 16 in drawin g 2 (c), the phenomenon (a blister is poor) in which 
the CuO layer 14 and the P-SiN film 15 expand by a part of interface of the CuO layer 14 and Cu 
genuineness side, or it exfoliates will occur at the time immediately after membrane formation of the P- 
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[0010] Temporarily, even when an above-mentioned poor blister does not occur at the time immediately 
after membrane formation of the aforementioned P-SiN film 15, it becomes the cause which a poor 
blister generates at the time like a heat process with various consecutiveness (for example, the 
membrane formation process of the Si02 film between layers, the melt process of the upper Cu). 
[0011] 

[Problem(s) to be Solved by the Invention] As described above, the formation method of the 
conventional Cu embedding wiring had the problem that originated in the CuO layer formed in the front 
face of Cu embedding wiring from after formation of Cu embedding wiring before membrane formation 
of the P-SiN film for Cu surface protections, and a poor blister occurred after the time of membrane 
formation of a consecutive P-SiN film, or membrane formation. 

[0012] It was made that this invention should solve the above-mentioned trouble, and aims at offering 
the manufacture method of the semiconductor device which can prevent generating with a poor blister 
after [ which formed the insulator layer containing silicon on the metal wiring which makes Cu a 
principal component ] forming membranes at the time. 
[0013] 

[Means for Solving the Problem] The process at which the manufacture method of the semiconductor 
device of this invention forms the metal wiring which makes Cu a principal component on a 
semiconductor wafer, Then, the 1st gas which does not contain silicon, including hydrogen or hydrogen, 
and nitrogen just before forming the insulator layer containing silicon on the aforementioned metal 
wiring, It is characterized by providing the process which exposes the front face of the aforementioned 
metal wiring to the plasma atmosphere in which induction was carried out by mixed gas with the 2nd 
gas which does not contain silicon, including nitrogen. 
[0014] 

[Embodiments of the Invention] Hereafter, with reference to a drawing, the gestalt of operation of this 
invention is explained in detail. 

[0015] According to the XPS analysis by invention-in-this-application persons, it has become clear that 
a poor blister generates the generating factor with the poor blister of the conventional example 
depending on the oxidation state on the front face of Cu when the oxidation state on the front face of Cu 
is CuO, and a poor blister does not occur when the oxidation states on the front face of Cu are Cu (OH) 
2, Cu2 O, and CuON. Then, this invention is characterized by reforming so that a poor blister may not 
generate Cu front face by reduction or nitriding. 

[0016] Drawing 1 (a) or (d) shows the wafer cross section in the main processes of the formation method 
of Cu embedding wiring concerning the 1st example of this invention. 

[0017] First, it is Si02 of a TEOS system as a protective layer of the element as shown in drawing 1 (a), 
after forming basic elements (not shown), such as a transistor, and diode, capacity, on Si substrate (not 
shown). It is the above Si02 about the contact hole (not shown) for securing a flow with an element, 
after forming a film 21 and carrying out flattening of this by the CMP method. It forms in a film 21. 
[001 8] Next, it corresponds to the pattern of the embedding wiring which it is going to form, and is the 
above Si02. Patterning of the film 21 is carried out and the wiring slot 22 is formed. Next, after forming 
Cu for embedding wiring on the whole surface by the spatter, by carrying out melt (melting) of this and 
carrying out polish removal of the Cu film of an excessive part by the CMP method succeedingly, Cu is 
made to remain only in desired wiring Mizouchi, and Cu embedding wiring 23 is formed. 
[0019] Next, 02 of consecutiveness As it is shown in drawing 1 (d) as a Cu surface-protection film (and 
Cu diffusion prevention film) for preventing that the front face of the aforementioned Cu embedding 
wiring 23 oxidizes by the strong oxidizing atmosphere in a plasma process, the P-SiN film 26 is formed 
on the whole surface. 

[0020] In this case, although oxidization of the front face of Cu embedding wiring 23 advances by the 
weak oxidizing atmosphere in the after treatment of CMP, or air exposure from after formation of the 
aforementioned Cu embedding wiring 23 before membrane formation of the P-SiN film 26 and it is 
unstable the extent in fact, when extreme, as shown in drawin g 1 (b), the CuO layer 24 will be formed in 
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the front face of Cu embedding wring 23 r^J^^ from this C u0 layer 24, in this invention, 
[0021] In order to prevent generating of the * the lasma atm osphere by which 

used in business in this example - setting ~ J^JJJ™ the above „ the C uO layer 24 is removed by 
CVD processing interior of a room -- a wafer - receiving 

KuU0mT(s) (=10mxl33.322mPa) ^^^^$££& on the lower [ a 
P-CVD processing room (membrane ^^^J^ 

heater block-cum-] electrode heated at about 400 degrees lOOOccm(s) and N2 Gas is 
?0025] Next, it is NH3 to the P-CVD V^^$£$$£L is 500W and 300kHz is 

ntroduced 1000 ccms, respectively. processi ng interior of a room is set to 2.2T. 

500W) is impressed. Moreover, the pressure of ftePCVD pr ^ 

On this condition, plasma was generated ^^^^tton and dissociation - carrying out - 
[0026] in this case, the introduced gas - RF a reducti on operation and N system 

N, H, NH, and NH2 etc. - ion and a radical are d fa the front face of the 
have nitrization to the CuO layer 24 %^^^Snned at Cu (OH)2 and Cu (ON . 
aforementioned Cu embedding wiring 23 m H ^ ^ of Cu (0N) are stable, and its 

[0027] The above TO C^a^^^^s side (Cu embedding wiring 23) of a 
adhesion is good to the P-SiN lilm zo ^rmeu J . impression of heat, 

ground, or a consecutive process, and it does not ™£3 a ymg the aforementioned wafer in the 
[0028] Next, introduction of the afo remention J^^^SHM which is a type of gas 
aforementioned processing room C~*?^^^ NH3 Gas and N2 It corresponds 
required for membrane formation of the P-SiN lite* 260as ^ ^ rf 

respectively and 3000ccm introduction of the gas ! ^riea 0 g of ^ 

power (13.56MHz is 200W ^ 3 kHz rs 3~^g«t shown in drying! (d), 200nm of P- 
processing interior of a room is set xo l.l 

SiN films 26 was formed. h completion of membrane formation ot this r- 

[0029] As a result of observing a wafer front face * titer me P ^ was generate d 

Z film 26, no defect (a blister is ^or) ^ome ^ like heat presses, such as 

but the good result was obtained. Then between [ MUZ ] my & bUster was checked 

Sh of membranous membrane ««-J^^^5SS forming the P-SiN film 26 on Cu 
[0030] In addition, the ^^^^ of Cu embedding wiring 23 was exposed to 

embedding wiring 23. Gas and N2 Although the rrom idi* lst which 

2 plasm? almosphere in which induction was carried out ^™JSJJ ™* g forming the surface - 
2not contain silicon, including hydro^n (or hydrogen siU on the metal 

^addition, asfortheprocess w^ 

^ocess which'exposes the front face of metal wiring. 
[0032] 
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[Effect of the Invention] As mentioned above, according to the manufacture method of the 
semiconductor device of this invention, the depressor effect with a poor blister after [ which formed the 
insulator layer which contains silicon on the metal wiring which makes Cu a principal component ] 
forming membranes at the time is greatest. 



[Translation done.] 
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